Enhancement of allyl alcohol hepatotoxicity by endotoxin requires extrahepatic factors.
Noninjurious doses of bacterial endotoxin (lipopolysaccharide; LPS) enhance allyl alcohol-induced liver damage in rats in a Kupffer cell (KC)-dependent fashion. To investigate the mechanism by which KCs contribute to liver injury in this model, isolated KCs and hepatocytes (HCs) were cocultured. Addition of LPS to the cocultured cells did not enhance allyl alcohol-induced cytotoxicity. In addition, recirculating perfusion of isolated livers from naïve rats with LPS for 2 h did not significantly enhance allyl alcohol-induced toxicity as measured by release of alanine aminotransferase (ALT). These results suggest an extrahepatic factor is required for LPS potentiation of allyl alcohol hepatotoxicity. To examine whether the coagulation cascade contributes to injury in this model, rats were given either warfarin at 42 and 18 h before LPS, or heparin at 1 h before LPS, and were treated with allyl alcohol 2 h after LPS. Warfarin and heparin each significantly blocked the decrease in plasma fibrinogen levels and attenuated the increase in plasma ALT activity in rats treated with LPS and allyl alcohol. To assess the role of thrombin in this injury, isolated livers from rats pretreated with LPS were perfused with thrombin or vehicle and allyl alcohol. Though LPS pretreatment enhanced the toxicity of allyl alcohol compared with livers from naïve rats, perfusion with thrombin did not increase sensitivity to allyl alcohol. In summary, LPS augments the hepatotoxicity of allyl alcohol through a mechanism involving extrahepatic factors, one of which may be a component of the coagulation cascade.